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: NEEDS OF THE SOILS OF BRAZOS AND JEFFERSON 
COUNTIES FOR SULPHUR 
hile sulphur has already at the early period of chenlical investiga- 
; in agriculture been found to be an. element essential to plant life, 
not until comparatively recent years that the possibility of this 





Figure 1.-Experiment with corn on soils]18911-18999 
1897 Halstead (1) reported that in his experiments on some 
luew Jersey soils, he found that peas planted on plats receiving sulphur 
developed one-tenth as many root tubercles as the plants on the plats 
not treated. In the years following, workers in agricultural <!hemistry 
in various countries took up the study of sulphur in its relation to 
soils and crops. This work was given an additional impetus by the 
reports of a number of investigators that the amount of sulphur in  the 
ash of plants,-the method then prevalent for the determination of this 
pl~m~nt,--usually represents only a fraction, quite often an insig- 
t fraction, of the total sulphur the plant originally contained. nifican 
*A tl 
of Texs 
lesis suhn~itteci to the Faculty of the Agricultural and Mechanical Ccllege 
13 in partial fulfilment of the requirements for the degree of Master of 
in Agriculture. 
Berthelot (2 ) ,  Bogdanov (3),  Fraps (4), Beistle (5),  Fraps and 7 
?rs ( G ) ,  Har t  ancl Peterson ( 7 ) ,  have all dra~vn attention to the 
-ass of sulphur occurring during the buri~in~g of the plants to an ,. 
I n  this work with sulphur, the results reported by ditrerent investi- 
gators are not alvays in agreenlent. Favorable effects of sulphur appli- 
cations are reportecl by\- Boullanger (8) in the case of ca~rnts, beans, 
celery, lettuce, potatoes, and onions. Bernharcl (9 )  also reported bene- 
fit to potatoeq ancl mangolds from the application of sulphur a 
rate of about 350 ponnds to the acre. Tottingham (10) founcl su 
beneficial to rape an6 raclishes. Magnien (11) noted the same rt 
with turnips ancl beets. 
I n  the case of fruits, Lierke (12) reportecl beneficial results from 
fertilizing materials containing sulphates as compared with those not 
having that ingredient. Vermore! (13), also Chauzit (14), founcl sul- 
phur fayorable to grapes, especially if applied in connection 
manure. 
Increased yields of alfalfa fertilized with sulphur were reportc 
Reimer (15). Similar results TT-me reported by Brown (16) in Oregon ; 
althougl~ landplaster, he adds, gave larger increases. Esper;menting 
in southern Oregon during 1915-193 8, Reimer and Tartnr (1';) f o u ~ d  
that the alfalfa and 'clover crops can be jncreased 50 to 1,000 per cent. 
by the use of fertilizers containing sulphur. 
Shedcl (18) founcl tobacco ancl soy beans in pot csperinlents to have 
benefiitecl from sulphur applications at the rate] of 240 pounds per 
acre. Duley (19) reports sulphur beneficial to recl clover on sand ancl 
silt loam. Ames and Boltz (20) also report increasecl ~ielcl of ( -  
due to sulphur. 
Effects of sulphur applications altogether contrary to those 
tionecl are reportecl by other workers. Gianetto (21) reports tha- 
pbnr applied to potatoes at the rate of 400 pounds per acre result 
a net loss. Voclker (22) coulcl find no influence of sulphur as 2 
tilizer mith mustard, rape, or clover. Rosinelli's (23) field an( 
experiments mith sulphur on oats, vetch, mustard, corn, beans, - 
rape were not favorable to sulphnr applications. Unfavorable results 
with sulphur on oats are reportecl by Pfeffcr and Planck (24). Bart 
ind Tottingham ( 2 5 ) ,  while finding pulphatcs beneficial to Leguminosne 
xncl Cruciferae, report elementary sulphnr generally harmful. Xsperj- 
ments on oats reported hy Pfeiffcr ancl Simmcrmaclier (26) are also uu- 
fayorable to sulphur. The Wisconsin Station (27) reports that while 
denientarp snlpllur on oats is sometinles beneficial, i t  quite often eser- 
aises a poisonous cffcct. Accoriling to the Ohio Station (28), "addi- 
tions of sulphur ancl sulphatea have not increased the yielcls of corn. 
3ats, wheat, soy beans, potatoes nnrl clover." Tlle Mississippi Sta- 
tion (29) ,  experimenting mith flowers of sulphur on rotton, founcl that 
the sulphur had a depressing effect when 11seil by itself. 
Shecld (18), who, as already mentioned, Ponncl tobacco and soy beans 
to be benefited bv sulphur, reported that on the sanle soil clover, alfalfa, 
and cabbage shomec! no benefit. Pfeiffer (30 ) ,  experimenting with sul- 
phxv on barley, reports that an application of 357 pounils of sulphur 
per acre in connection mith barnyard manure decreaserl the yield of 









of more than 100 pounds per acre did not increase the yield of dry 
matter or seed; large amounts of sulphur proving injurious. At the 
Coma (New Sonth Wales) Experiment Station farm (32), sulphur 
applied to wheat showed a net financial loss, and when adclecl mitli 
superphosphate, seemed to nullify the otherwise beneficial effects of the 
latter. Van Rossem (35) experimented on rice mith sulphuric acicl in 
amounts equivalent to 88, I%, ancl 235 pouncls of anlmonium sulphate, 
and reported no evident influence upon the yield. 
Ancl so me fincl on the one hand Sheclcl, Voge1 (34), and others, advo- 
cating the inclusion of sulphur fertilization as a regular farm practice, 
while on the other hand we fincl Pfeiffer ancl Simmermaclier (26), 
Boainelli (23), Stewart ( 3 5 ) ,  McCoo1 (36), and Soderbauni (37) as- 
serting just as definitely that the general use of sulphur as a fertilizer 
is not to be recommended. 
This lack of agreement in the results of experiments with sulphur 
on crops is not confined to the matter of yieldonly. While Halstead, 
11s previously cited, reported a clecrease in the nuniber of the root 
i~oclules on the plants grown on plats receiving sulphur, Pitz (38), in 
his experiments, recorcls that sulphur clicl not affect development or 
number of nodules. Duley (19)  even found that sulphur increased 
nodule production on clover. Fellers (31) also reports sulphur to have 
stimulatecl nodule formation. That size as well as number 01 nodules 
was increase'd with the application of sulphur fertilizers, is reported 
also by Reimer and Tartar (17). 
Different results are similarly reportecl with respect to the nitrogen 
and sulphur content of plants receiving sulphur. Sheclcl (18) states 
i h t  "there seems to be no consistent relation between the percentages 
of sulphur and protein (nitrogen ,Y 6.25) in soy beans." Reimer and 
Tartar (17') f o ~ n ~ l  that alfalfa hay fertilized mith sulphur, contained 
niore sulphur ancl more protein than the hay of the check plots. 
Pfeiffer (30) reports that the reverse took place with barley, sulphur 
clecreasing the nitrogen content of the plant. 
The amount of sulphur removed by crops is given by Har t  and 
Peterson (7) to be about two-thirds, expressed as SO3, that of phos- 
phoric acicl (P20", in the case of cereals. TVith legumes the t ~ r o  
substances are removed in about equal quantities. Some Cruciferae 
crops, such as cabbage and turnips, n ~ a y  remove t~vo  to three times fis 
much sulphur triosicle as phosplioric acicl. Daikahara (391, from re- 
sults mith pot crops, conch~cled that soils vi th  even less than 0.02 per 
cent. sulphur have a suficient s ~ p p l y  to meet. the requirements of the 
barley plant for that element,. 
V i t p  (40) states that the sulphnr carried down by atmospheric pre- 
cipitation is more than ~uficicnt for the requirenients eveu of high 
yields of grain and straw. Stewart (35) is a190 of the opinion that the 
sulphur supply of the soil is automaticallv replenished from the at- 
mosphere. Har t  ancl Peterson (?), referring to conditions near Madi- 
son, Wisconsin, point out, that while the gain of s~11phur from l):'ecipita- 
tion is nearly 20 pounds per acre a pear, the loss from clrainage amounts 
to 50 pouncls for the same period. Lyon ancl Biszel (41) f o n d  that 
sulphur was removed in clrainage three to six times as much as in crops. 
The form in which sulphur is present in plants is chiefly organic, 
according to Stutzer (42). He based his conclusion on the results of 
his examination of rye, oats, cocoanut cake, cottonseed meal, hay, and 
other plant material. Sulphates are reported (43) to be found in nsts. 
crimson clover, cowpea vines, and cottonseed meal. Sulphates 
not found in green millet, timothy hay, corn silage, or peanuts. 
According to Dint (44), sulphur is oxidized in the soil comp: 
t6 sulphuric acid within the first two months. Demolon (45) re 
that when sulphur is mixed with garden soil and kept moist a t  20 
sulphnric acid, combined as calcium sulphate, was formed. Shedd 
found that 60-80 per cent. of the sulphur applied oxidized to sulp 
acid within four months. Oxidation proceeded more rapidly in f, 
than in poor soil. The organic sulphur of horse manure, he re1 
oxidizes slowly. Peter (46) reports that sulphur addecl a t  the ra  
500 parts to the million of soil was nearly all concerted into sulp 
within a month. 
hlicroorganisms, according to Demolon (45), intervene in the oxida- 
tion of sulphur in  the soil, as he found the sulphur in unsterilized soils 
to  oxidize more rapidly than in sterilized soil. B'ejnze (47) states that 
the action of sulphur in the soil is not entirely biological, and that. 
process is not well understood. Kappen and Quensell (48) assert t 
bacteria aid in the transformation, ancl that; soils differ in bactei 
capacity to effect the changes. Peter ( 4 6 )  reports that little differe 
was noted in the "sulphofying" power of several soils tested. McIni 
and his co-workers (49) effected a non-biological oxidation of sulpl 
i n  rnoist contact with relatively pure quartz. 
This oxidation of elementary sulphur in the soil to sulphuric acia, 
is reported by Ames and Roltz (20) to have increased the solubility of 
insoluble phosphorus compounds. Lipman and his co-worke~s (50) 
conclude from their experiments, that ftvailable phosphoric acid may 
le produced out of rock phosphate, by utilizing compost heaps in which 
ulphoficatioq was active. Peter (46) also is of the opinion that this 
nay be a practical means of producing acid phosphate on the farm. 
3llet and Harris (l i l) ,  experimenting with Virginia soils, conclude 
hat the formation of available phosphoric acid by sulphofication is too 
low to meet the needs of practical farming. Lipman et al. (52) re- 
tort that inoculated sulphur is more effective i n  rendering phosphate 
, ock available. 
The power of making phosphorus compounds more available is con- 
sidered by Tottingham and Hart  (53) as probably a way in which 
sulphur exerts a fertilizing effect. Miege (54) calls attention to the 
theory that sulphur, by ritilizing soil oxygen, releases nitrogen for 
nitrogen-fixing bacteria. Nicolas (55) reports that sulphur also favors 
the utilization of carbon dioxide by plants. 
It is obvious that the oxidation of sulphur will introduce an acid 
ingredient in  the soil, the resulting acidity of which will vary with the 
nature of the soil in  question. Duley (19) reports a slight increase in 
acidity when sulphur was applied to a sand and to a silt loam soil. 
Ames and Boltz (20) also report increased acidity due to sulphur in 
case of pot experiments. From Demolon7s (45) experiments, i t  appears 
that  the sulphuric acid combines with lime to form calcium sulphate. 
- - -- 
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)rding to Lyon and Bizzel ( 5 6 ) ,  the presence of lime i n  the soil 
cause a greater loss of sulphur in the drainage water. 
A soil rich in organic matter, Ames and Boltz (20) state, mill con- 
tain more sulphur than a poorer soil, and the surface soil contains a 
larger amount of that element than the subsoil. 
The conflicting opinions regarding the use of sulphur in farming, 
should lead at  least to one definite conclusion, namely: that especially 
with this substance, it is not safe to rely upon conclusions drawn from 
experiments made in other places. Results obtained with sulphur ap- 
plied to a crop on a certain soil may not at  all be applicable to an- 
other soil even with the same crop. A number of factors may be the 
cause of the different results obtained by the investigators cited. Sorne 
of these factors are likely to be: differences in the sulpliur content of 
the soils; the greater or lesser capacity of the soil to neutralize the 
acidity produced by the sulphur; the effect of this acidity upon the 
biological activities in the soil; the effect upon the physical nature of 
the soil; all of which is of cmrse subject to great variations. 
EXPERIMENTAL WORK 
I n  what follows is presented a study of the sulphur-needs of the 
soils of Brazos county and the soils of Jefferson county. 
A considerable number of soils of Brazos countv were analyzed for 
their content of sulphur. Pot  experiments were cirried on w?th soils 
of the county representing the principal soil type; a few soils from 
other counties were included in the pot experiments. Various additions 
of fertilizing materials, including sulphur by itself or in  combinatioa, 
were made to the soils in the pots and the effects on the crops planted 
were noted. The crops consisted mainly of corn and sorghum, but 
alfalfa and some cotton were also planted. The crops were analyzed 
for their content in sulphur. On some crops nitrogen deter~ninations 
were also made to see if any relation existed between the nitrogen and 
the sulphur content of the plant. The acidity of some of the soils in  
the pots was determined after the crops were harvested, and this acidity 
was compared with that of the original soil and with checks to which 
no sulphur. mas added. 
I n  the case of Jefferson county, the sulphur content of various soils 
was determined, but no pot experiments were madc. 
Annl~/-lical Method for Sulphwr in Soils and Plants. The determina- 
tion of'sulphur in the soils i s  well as in the plants was made nccording 
to the following method : 
Five grams of the sample were treated mith 20 c.c. concentrated nitric 
acid ; after frothing subsided and the mixture partly evaporated, 20 
c.c. of a 5 per cent. solution of calciunl nitrate were aclded and the 
whole evapo;ated to dryness and ignited to an ash. This was treated 
with hydrochloric acid, heated, filtered, and the sulphates precipitated 
in the filtrate by means of barium chloride in the usual way. Tlle 
calcium nitrate solution was made by dissolving calcium carbonate in 
nitric acid, the calcium carbonate having been previously washed to  
free i t  from any sulphates with which it  might have been contaminated. 
Blanks were run on the reagents and allowance made when needed. 
Details of Pod Experiments. Into an 8-inch galvanized iron pot, 
provided with tubes for soil ventilation, were added, first, enough 
washed gravel to bring up the urejght of pot and gravel to 24 kilograms: 
and then five kilograms of the soil, which had previously been pounded 
up with a wooden niallet untll i t  would pass a 3-millimeter sieve. The 
trash and rocks remaining on the sieve uTcre not used. The additions 
to the soil wcre. in the case of anlmonium nitrate an2 potaasium chloricie, 
in the form of a solution of the salt; ~v i th  the other additions, the solid 
substance was used. The additions, as well as cistcrn and condensed 
water, were tested for their content in  sulphur. Some lots cf chein- 
icals and the cistern n-ater had to be rejected and condensed water 
which was found satisfactory was used for watering the pots. 
The abbreviations used ictr designating the various additions made to 
the pots, and to ~vhich reference is made in the tables. zre as follows: 
CaS = calcium snlphate. 2 grams; KD = potassium sulphate, 1 p a i n ;  
F i ~ u r c  2 -Experiment with corn on soils 1956-18910. 
3 = Aowers of sulphur, 1 gram; K, when not in :in addition contain- 
ng D, is meant for potassium chloride, 1 gram; N = an~moninm 
litrate, 1 grain. 
Tn the case of small seeds like alfalfa and sorghum, thr- same weight, 
1 gram, mas added to each pot. With larger seeds like corn and cot- 
,on, the same number of seeds, five, and weighing the same weight 
aithin 0.1 gram, was used. Three times a week the pots were ~veighed 
tnd the loss of water replaced to half the water-holding capacity of 
,he soil. 
The pot experiments extended over two 3easons of two crops each, 
r i th  a different set of soils for each season. 
Senson 7920. I n  this season the soils with the following laboratory 
numbers were used: 5954, 5956, 5951, 5966, 8839, 9038, 17442, and 
17445. Soils Nos. 5954, 5957, 5966, and 9038 were planted to  alfalfa; 
the other soils were planted to corn and sorghum. Soil No. 17442 was 
also planted to cotton. 
The alfalfa was planted on the 6th of April and the first cu t  made 
September the 8th; a seconcl cut was lnacle Xovember the 2nd. I n  case 
of soil 5966, a cut was made also on June the 7th. The corn was planted 
April the 6th and harvested June the 10th. The pots were then stirred 
up tl~orougl~ly, new adilitiolis made of animoniurn nitrate and potassium 
chloride, and sorghun~ planted on June the  12th. This was harvested 
September the 7th. The cotton was planted April the 14th and har- 
vested Noveniber the 2nd.. The green crops were put  in  paper sacks, 
dried at a low heat, and weighecl. The analyses were inade on the air- 
dry sample. 
Season 1!)21. The soils usecl this season were all from Rrazos county, 
with the following laboratory numbers: 1956, 18910, 18911, 18999, 
.and 19000. Corn , ,as  plantecl April the 4th and harvested May the 
31st. The aorghum crop was planted the 13th of June, but no stand 
was secured ~ ~ ~ i t l i  this nor 11-it11 a subsequent planting, and a new plant- 
i n g  ~vas nlade the 9th of July. This crop  as liarvested September the 
5th. Othernrise the proceclure was the same as with the crops of the 
previous season. 
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S o ,  Deptlz 6"-IS", clay, black, -1Iroiii the far111 of J. H. Sand- 
idqe, J II~LLCS northcast of AIcKinlley, Collin coulit~,  Tesas. 
, 5956-Depth 6"-IS'', clay, brown. probably Crawford Silt? Clay 
rding to Dr. G. 8. Fraps), fro111 the farm of F. G. Hollekamp, 
ort, Rcnclall county, Texas. 
, 5957-Dep.th 0"-9", black sancly loam and clay ; "black land," 18 
west of Comanche, Con~anche county, Texas. 
, 5966-Depth 0"-I O", black clay ; "black land," 
y, Texas. 
8839-Depth 12"-24", yellowish gray, 2 miles northeast of Eagle 
Colorado county, Tesas. 
9038-Depth 0"-7", chocolate sandy loan1 from Geo. D. Davis, 14 
northeast of Brotvn~vooci, Bro~vn county, Tesas. 
, 1'7442-Depth 0"-6", reddish brown, clay loam, from S. P. 
5 ,  Paint Rock, Concho county, Tesas. 
, 17445-Depth 7"-IS", dark brown loam? clay, from H, S. Els, 
Eden, Concho county, Texas. 
1956-Lufkiii Fine Sanclv Loczm, sand from the farm of E. J. 
between College Station a i d  Bryan, Brazbs county, Texas. 
18 9 10-Depth 0 "-7 ", Luf kin Fine Sandy Loam, gray sandy 
,,, from the farm of C. 31. Evans, between College Station and 
Bryan, Brazos county, Tesas. 
No. 18911-Depth 7"-19", clap, gray, subsoil to NO. 1891 0. 
No. 18999-Surf ace soil, grayish-black clay, Tdk in  Fine Sandy 
Loam, fro111 the experimental pronnds of the Depnrtment of TIorticnl- 
hue, of the Apricnltnral ancl Nechanical Collcpe of Texas, College Sta- 
tion, Texas. 
No. 19000-Subsoil to No. 15999. 
The chemical c6mposition of these soils is given in Table 1. 
Table 1. Comparison of the soils used in the pot experiments. 
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Soil No. 5966 
. . . . . . . . . . . . . . . . . . . . . . . .  
0 . . . . . . . . . . . . . . . . . . . . . . . .  
CaS . . . . . . . . . . . . . . . . . . . . .  
CaS . . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
Soil No. 5954 
0 . . . . . . . . . . . . . . . . . . . . . . . .  
0 . . . . . . . . . . . . . . . . . . . . . . . .  
CaS . . . . . . . . . . . . . . . . . . . . .  
CaS . . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
Soil No. 5957 
0 . . . . . . . . . . . . . . . . . . . . . . .  
0 . . . . . . . . . . . . . . . . . . . . . . .  
CaS . . . . . . . . . . . . . . . . . . . . .  
CaS . . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
Soil No. 9038. 
























. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  






















































1 .5  
4.0 
. . . . . . . . . . . . . . . .  S . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
. . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  









0 . . . . . . . . . . . . . . . . . . . . . . . .  7.9 
CaS . . . . . . . . . . . . . . . . . . . . .  1 6.9 
CaS. . . . . . . . . . . . . . . . . . . . .  
KD . . . . . . . . . . . . . . . . . . . . . .  
KD. . . . . . . . . . . . . . . . . . . . . .  
KdCaS.. . . . . . . . . . . . . . . . . .  
KDCaS . . . . . . . . . . . . . . . . . .  
Soil No. 17442-Crop cotton 
0 . . . . . . . . . . . . . . . . . . . . . . . .  
0 . . . . . . . . . . . . . . . . . . . . . . . .  









Table 2-Continued. Comparison of yields. 












. . . . . . . . . . . . . . . .  3 KNCaS . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.2 5.2 8.4 
4 KNCaS . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.7 3.9 5.6 7.0 -0'6 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 KDN 28.7 30.9 59.6 . . . . . . . . . . . . . . . .  
6 KDN. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.9 30.9 62.8 . . . . . . . . . . . . . . . .  
7 KD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.8 3.7 18.5 . . . . . . . . . . . . . . . .  
Soil No. 17442 
. . . . . . . . . . . . . . . .  1 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.6 7.5 21.1 
2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.8 8.0 21.8 21.4 . . . . . . . .  
3 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.3 8.0 20.3 . . . . . . . . . . .  
4 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.4 9.5 20.9 20.6 3 : 8  
. . . . . . . . . . .  5 C a S  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.2 10.0 19.2 
6 CaS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.4 9.0 22.4 20.8 2 : 6  
7 KD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.2 7.7 28.9 . . . . . . . . . . . . . . . .  
8 KD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.9 7.5 31.4 ' 30.1 . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 KDN 24.6 31.0 55.6 . . . . . . . . . . . . . . . .  
10 KDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.3 45.9 74.2 64.9 . . . . . . . .  
11 KDNS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.8 48.0 68.8 . . . . . . . . . . . . . . . .  
12 KDNS.. . . . . . . . . . . . . . . . . . . . . . . . . . .  22.8 43.0 65.8 67.3 -2.4 
Soil No. 17445 
1 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.9 10.2 27.1 . . . . . . . .  . . . . . . . ,  
2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.7 10.7 27.4 27.2 ........ 
. . . .  3 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.8 9.2 30.0 ii:. . . . . . . . .  
4 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.8 10.0 25.8 -0.7 
. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 CaS 21.3 8.2 29.5 
6 CaS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21.9 8.0 29.9 29.7 -2.5 
. . . . . . . .  7 KD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.4 8.9 35.3 35.3 
Soil No. 1956 
. . . . . . . . . . . . . . . .  1 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.8 3.5 17.3 
2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.7 3.3 18.0 17.6 . . . . . . . .  
3 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.7 0.2 16.9 . . . .  ii : ,j . . . . . . . .  
4 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14.2 4.0 18.2 4 . 1  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  5 KN 16.5 8.5 25.0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 KN 21.9 21.5 43.4 34.2 . . . . . . . .  
7 KNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.2 6.0 26.2 .... #.. : . . . . . . . .  
8 KNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.3 12.6 39.9 -1.2 
9 KP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.7 2.1 18.8 . . . . . . . . . . . . . . . .  
10 KP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.5 3.5 16.0 17.4 . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 KPS.. 16.6 4.0 20.6 . . . .  ib:#. . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 KPS 16.9 3.1 20.0 +2.3 
13 KPN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.1 12.7 35.8 . . . . . . . . . . . . . . . .  
14 KPN. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.3 21.0 45.3 40.5 . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 KPNS 29.1 11.5 40.6 . . . . . . . . . . . . . . . .  
16 KPNS. . . . . . . . . . . . . . . . . . . . . . . . . . . .  391.7 2.0 33.7 37.1 -3.4 
Soil No. 18910 
1 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.0 7.1 1'9.1 . . . . . . . . . . . . . . . .  
2 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.0 5.8 15.8 17.4 . . . . . . . .  
3 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.8 (a) 12.8 . . . . . . . . . . . . . . . .  
4 S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.3 (a) 12.3 12.5 -6.4 
5 KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.5 32.0 56.5 . . . . . . . . . . . . . . . .  
6 KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.2 37.0 64.2 60.3 . . . . . . . .  
7 KNS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.4 22.4 47.8 47.8 -12.5 
8 KP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.8 7.4 23.2 . . . .  
9 KP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.9 7.8 23.7 23:4 ::::"" 
lo KPS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.4 8.0 24.4 24.4 +i:o 
11 KPN. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.7 42.1 77.8 77.8 . . . . . . . .  
12 KPNS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.2 29.5 68.7 . . . . . . . . . . . . . . . .  














Soil No. 5956 
KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KN ... 
K N C ~ S : : : : : : : : : : : : : : : : : : : : : : : : : : :  
KNCaS . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1CD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soil No. 8839 
KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  





. . . . . . . . . . . . . . . .  
51.2 
. . . . . . . . . . . . . . . .  
105.7 
53.3 






. . . . . . . . . . . . . . . .  
. . . . . .  :. 
-10.0 
. . . . . . . .  
. . . . . . . .  
. . . . . . . .  





















Table 2-Continued. Comparison of yields. 
Crops-Corn and Sorghum. 
-- - 
(a) Crop died shortly after coming up.  , 





































The weight of the crops, on the air-dry basis, of the different soils 
with the corresponding additions are given in Tal~le 2. 
On exanlining Table 2, one sees that of the soils planted to alfalfa, 
soil No. 5966, which produced the largest crop, showed a 1c;ss with 
calciunl sulphate, both as co,mpared with no addition, and mhen the 
addition co~sjsting of calcium sulphate ancl potassium phosphate is 
compared with the one containing potassium phosphate only. The 
other soils of the set in alfalfa produced in general poor yields. Soil 
No. 5954 shomed an increase with the calciilm slxlphate as compared 
with the checks, while soil No. 5957 which sllomed a small p i n  with 
calcium sulphate as against no addition, showed a loss about four times 
as large as this. gain, when the addition of calcium sulphate and potas- 
sium phosphate is compared with the addition of pota~sium phosphate 
alone. Soil No. 9038 shomed a decrease with calcium sulphate over 
no addition. The addition consisting of potassium phosphate and cal- 
cium sulphate, showed an in'crease over the check, but this increase was 
only about one-third of the decrease in the first case. 






































Soil No. 18911 
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ICNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ICPS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KPN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ICPNS. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ICPNS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soil No. 18999 
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K N . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ICNS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K P . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KPN . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KPNS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KI'hTS. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soil No. 19000 
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
S . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  
KN'.'.'.'.' . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KNS..  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ICP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
K P N .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
KPNS. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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sulphate as compared with the respective checks produced a gain of 
10.6 grams as against n loss of 14.9 grams or a net loss of 4.3 grams. 
Soil No. 17442, planted to corn and sorghum, showed two decreases 
mith sulphur or calcium sulphate, totaling 1.4 grams, to one increase 
of 2.4 grams. This soil x7as planted also to cotton; sulphur applica- 
tion resulted in  a slight loss with this crop. 
A11 the other soils were planted to corn and sorghum. 
Soil No. 17445 and soil No. 19000 show a slight increase mith sul- 
phur or calcium sulpht7,t.e. 
Soil No. 6956 produced a good-sized crop. The addition of calcium 
~ulphate shows a decrease as compared with the check. 
Soil 8839 shows a slight increase with the addition containing cal- 
cium sulphate as col~pared with thc check, but the yield was very'poor 
in either case, and only the addition containing the three standard in- 
gredients, nitrogen, potash, and phosphoric acid, produced a good crop. 
Soils Nos. 1956, 18910, 18911, and 18999, a11 showecl a loss in three 
caws and a gain in one case with sulphur as compared with the corre- 
sponding checks. The losses with soils Nos. 1956 and 18999 as well 
as the gains were very small. The losses in case of soils Nos. 18910 
and 18911 were rather heavy, anlounting with the first soil to a loss of 
40.9 grams and a gain of 1.0 gram, and with the second soil, to a loss 
of 42.1 grams as against an increase of 30.1 grams. 
Soil No. 19000 shows an increase with sulphur over the correspond- 
ing additions without sulphur, but the differences were small. 
The results of these pot experiments lead to the conclusion that nclne 
of the soils tested can be said to have sulphur as a limiting factor in 
crop production J sulphur is not in this case a soil cieficienry in the 
sense in ~vhich this term is used in discussions of soil fertility. The 
effect of the applications of mlphur upon the yield in the pot esperi- 
$rnent~, considered as a ~vhole, mas a n ~ t h i n g  but favorable to sulphur. 
The gain with sulphur as compared mith parallel applications without 
sulphur, amounted to a total of 25.6 grams, while the loss reached the 
figure of 93.2 grams, the  ratio of loss to  gain being a little over 3.5. 
These figures refer to e1emcntar;y sulphur. TVitll calcium sulphate ap- 
plications, there were *losses totaling 25.5 grams and gains totaling 
13.7 grams. 
Considering the pot experiments mith the soils of Brazos county only, 
the ratio of losses to gain with sulphur is even greater still. The gains 
total 22.6 grams and the losses total 91.8 grams, a ratio of 4 to 1. The 
heavy losses with sulphnr on soils Nos. 1891 0 and 18911, are obviously 
clue to the fact that these soils are inclined to acidity, 
vhich m-as aggravated by the sulphur added. 
a condi 
16 TEXAS AGRICULTURAL EXPERIMENT S ATION. 
Table 3. Sulphur, expressed as S03, removed by the crops. 
Table 3-Continued. Sulphur removed by the crops. 
Season 1920-Crops corn and sorghum. 
rem 
gr; 

















Pot No. and Addition 
Season 1920-Crop, alfalfa. 
Soil No. 5966 
1-0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2-0. 
3-c~s.'.' 
4-CaS . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5-KD . . . . . . . . . . . . . . . . . . . .  
+KD. .. 
~ - K D c ~ s : : : : : : : : : : : : : : : :  
8-KDCaS. . . . . . . . . . . . . . . .  
Soil No. 5954 
1-0 . . . . . . . . . . . . . . . . . . . . . .  
2-0 . . . . . . . . . . . . . . . . . . . . . .  
3-CaS . . . . . . . . . . . . . . . . . . .  
4-CaS . . . . . . . . . . . . . . . . . . .  
5-KD . . . . . . . . . . . . . . . . . . . .  
+KD . . . . . . . . . . . . . . . . . . . .  
7-KDCaS . . . . . . . . . . . . . . . .  
8-KDCaS . . . . . . . . . . . . . . . .  
Soil No. 5957 
1-0 . . . . . . . . . . . . . . . . . . . . . .  
2-0 . . . . . . . . . . . . . . . . . . . . . .  
3-CaS . . . . . . . . . . . . . . . . . . .  
4-CaS . . . . . . . . . . . . . . . . . . .  
5-KD . . . . . . . . . . . . . . . . . . . .  
&KD 
~ - K D c ~ s : : : : : : : : : : : : : : : :  
Soil No. 9038 
1-0.. . . . . . . . . . . . . . . . . . . . .  
2-0 . . . . . . . . . . . . . . . . . . . . .  
3-CaS . . . . . . . . . . . . . . . . . . .  
4-CaS . . . . . . . . . . . . . . . . . . .  
5-KD.. . . . . . . . . . . . . . . . . . .  
6-KD.. . . . . . . . . . . . . . . . . . .  
Soil No. 17442-crop, cotton. 
1-0 . . . . . . . . . . . . . . . . . . . . . .  
2-0 . . . . . . . . . . . . . . . . . . . . . .  
3-S . . . . . . . . . . . . . . . . . . . . . .  
















































. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  
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. . . . . . . .  
. . . . . . . .  
. . . . . . . .  
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. . . . . . . . .  


































Pot No. and Addition 
1-KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2-KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3-KNCaS. . . . . . . . . . . . . . . . . . . . . . . . . . .  
4-KNCaS. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5-KDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6-KDN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Soil No. 17442 
3-S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4-S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5-CaS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6-CaS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7-KD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
8-KD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9-KDN. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10-KDN.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11-KDNS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12-KDNS . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' Corn 
. . . . . . . .  
. . i8664' 
18065 
. . . . . . . .  
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Table 3-Continued. Sulphur removed by the crops. 
Season 1920-Crops corn and sorghum. 
EFFECT O F  ADDITIONS ON APtIOUNT O F  SULPHUR IN  TIIF, CROPS. 
The percentage of ~ulphur: expressed as sulphur trioxide, in the 
crops of the different pots with their respective aclclitions, is given in 
Table 3. TIThere all tlle cuts or crops of the same pot were analyzed 
for sulphur, the total sulphm t r i o d e  removed is also given. 
The alfalfa grown on soil So .  5966 shows no consistel~t inzrease in 
sulphnr content with applications of calcium sulphate as campared 
with the checks. Yo difference is noted in sulphur content of the crop 
grown on soil No. 5954 between the pots receiving calcium snlpl~ate and 
those not supplied with that in'qedient. The crop of soil Xo. 5957 
shows a greater content of s ~ ~ l p h u r  in the plants of the pot receiving 
potassium phosphate and calcium sulphate as against the plani-s of the 
pots receiving potassiun~ phosphate only. With the sarne soil, no ap- 
preciable difference is noticeable when the sulphur content of the plants 
of the pots with no addition is compared with those receivinq calci~~m 
sulphate. The alfalfa of soil No. 9038 s h o ~ ~ s  a greater percentage of 
si~lphur in the plants of the pots receiving calcium sulphate as com- 
pared with the plants of the checks. 
The cotton grown on soil No. 17442 shofvs an increase in  sulphur 
content with the addition of sulphur. 
The corn and sorghum of soils Nos. 17442, 5956, and 17445 ~ h n m n J  
no appreciable difference in sulphur content as between the p 
ceiving additions of calcium sulphate or sulphur and the pots I 
ceiving these additions. The othcr soils sho~v a tendencjr for 
creased percentage of sulphur in the plants ~ i t h  the addition or 
element. 
With the soils of Brazos county, the anal~ses  for sulphur content 
nlacle mostly on the sorghum crop, a l t l ~ o n ~ h  a few samples of corn 
also analyzed. There is usnally a greater percentage of sulphur in 
these crops when supplied with that element than jn the checks. This 
holds true of all the soils of the county used in the pot experiments. 
Table 4. Comparison of sulphur and nitrogen content of crops. 





Pot No. and Addition. 
Soil No. 1956 
1-0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4-S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-KN 
6-KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-KNS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-ICNS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9-I<P 
10-KP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-KPS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-KPS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13-KPN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14-KPN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15-KPNS 
Soil No. 18910 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5-KN 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-KNS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8-KP 
10-KPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11-KPN 
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Table 4. Comparison of sulphur and nitrogen content of crops. 






Pot  No. and Addition. Nitrogen 
per cent 
Soil No. 18911 I I 
I Soil No. 18999 I I 
Soil No. 19000 
1-0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3-S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4--KN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
6-KNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7-KP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9-KPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
10-ICPN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
11-I<PNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12-ICPNS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RELATION BETWEEN SULPHUR AND NITROGEN CONTENT OF CROPS 
A considerable number of samples of the sorghum grown in the pots 
with the Brazos county soils were analyzecl for nitrogen to see whether 
any relation existed between the sulphur and nitrogen content- of the 
plants. As previously cited, some investigators reported an increase in 
the protein content of alfalfa when fertilizecl with sulphur. The fip- 
ures for the respective percentages of nitrogen and sulphur in the 
sorghum analyzed are given in Table 4. 
T h ~ r e  is no consistency noticeable between the figures in the table 
representing nitrogen and the sulphur percentage, respectively, and 
no defi~ite relation between the two constituents can be traced in this 
case. This is in agreement with the cbnclusion of Shedd (16) with 
respect to the sulphur and nitrogen percentages of the soy becn. 
















ACIDITY CAUSED BY SULYHUR 
Soils Nos . 1956 and '18910 were analyzed for acidity after the last 
.crops were removed . Table 5 shows the figures obtained. and also gives 
the figures for the original soil . It will be seen that soil No . 1956. 
which-showed no acidify originally nor after cropping the pot with no 
addition. reached a condition of acidity of 700 per million in  the pots 
to which sulphur was added . I n  other words. about 2500 pounds of 
limestone or 1400 pounds of quicklime would have to be added to the 
soil per acre. in order to neutralize the acidity introduced . by the addi- 
tion of the sulphur . I n  referring to Table 2. one will notice that these 
pots which showed this acidity with sulphur also gave somewhat smaller 
yields. especially soil No . 18910 . The plants in the pots marked 3-S 
and 4-S of this soil died a few days after they came up. and a pre- 
liminary test with litmus paper applied to the soi1.s in the pots showed 
the soils to be acid . This soil had an acidity figure of 230 to begin 
with; this was increased to '700 in the case of the pot receiving no addi- 
tion. and to 1100 for the pots receiving sulphur. an increase of 400 
due to sulphur . Pot 13-EPNS of this soil. which clso shows an acidity 
of 1100. had its yield heavily depressed as compared with the checks. 
as can be noted from Table 2 . 
Table 6 . Sulphur content. expressed as sulphur trioxide. of soils of Brazos.County . 
Soil Type 
. . . . . . . . . . . . . . . . . . .  Lufkin Fine Sandy Loam (Sand) 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Tabor Fine Sandv Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin Clay Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ochlockonee Silt Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pledeer Clay 
. . . . . . . . . . . . . . . . . . . . . . . .  Crocltett Fine Sandy Loam 
Susquehanna Fine Sandy Loam . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  Wilson Fine Sandv Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norfolk Fine Sand 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin Fine Clay Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crockett Clay Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Yahola Silt 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Miller Find Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Tabor Fine Sandy Loam 
Ochlockonee Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson Clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ochlockonee Clay 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Miller Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilson Clay Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Norfolk Fine Sand 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bell Clav 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Tabor Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Miller Fine Sand 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Miller Clay 
. . . . . . . . . . . . . . . . . . . . . . . . .  Bastrop Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crockett Clay Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Tabor Fine Sandy Loam 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Miller Clay , 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Crockett Clay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bastrop Sand 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity Clay 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin Fine Sandy Loam 
................................ Susquehanna Clay 
. . . . . . . . . . . . . . . . . . . .  Susquehanna Fine Sandv Loam 
. . . . . . . . . . . .  Susquehanna Gravelly Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . .  Susquehanna Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Lufkin Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Wilspn C!ay 
. . . . . . . . . . . . . . . . . . . . . . . . .  Tr in~ty  Fine Sandy Loam 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Trinity Clay 
Pledger Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Table 6 . Sulphur content. expressed as sulphur trioxide. of soils oflBrszos:County . 
Lab . 
No . 
SULPHUR CONTENT OF THE SOILS 
In  Table 6 is given the percentage of sulphur. expressed as SO3. of 
surface and subsoils of Brazos county . I n  Table 7 is shown the average 
iulphur content of various soil types of the county . The aversge of all 
;he surface soils of the county analyzed is 0.12 per cent . as SO3. or 2400 
~ounds per acre . Figured to elemental sulphur. this amounts to 960 
~ounds per acre . This is a considerably larger figure than found by 
Shedd (57) in the large majority of Kentucky soils analyzed by him . 
Ind while he invariably found the phosphorus content of the soil to 
Laboratory Nos . ( SO3 Percent 
Soil Type 
Miller Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Yahola Silt Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bastrop Fine Sandy Loam ......................... 
Bastrop Sand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bell Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wilson Clay Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tabor Fine Sandy Loam .......................... 
Crockett Clay .................................... 
Crockett Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . .  
Crockett Loam ................................... 
Crockett Clav Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SusquehannaFine Sandy Loam . . . . . . . . . . . . . . . . . . . .  
Lufkin Fine Sandy Loam .......................... 
Ochlockonee Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . .  
Lufkin C!av Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wllson Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lufkin Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . .  

















































































Lufkin Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tabor Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Susquehanna Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crockett Clqy Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Miller Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Average 

























Lake Charles Very Fine Sandy Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles Clay subsoil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acadia Very Fine Sandy ~ o a m :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  









Lake Charles Clay, subsoil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles Silt Clay Loam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Lake Charles Silt Clay Loam, subsoil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rice Sod, surface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. 






exceed that of sulphur, the reverse is true with the soils of Brazos 
county used in the pot experiments, as can be seen from Table 1. The 
average percentage of sulphur of the subsoils of Brazos county is the 
same figure as for tile snrface soils, which shows these soils to be well 
supplied with sulphur, the analysis bearing out the results of the pot 
experiments. 
Table 8 gives the sulphur content of some of the soils of Jefferson 
county. The average for all the soils analyzed is 0.12 per cent., the 
same as in the case of the Brazos county soils. These soils, too, may 
therefore be considered as containing a good supply of sulphur. 
SUMJISRT AND CONCLUSIONS 
1. Soils of Brazos county and of Jefferson county were analyzed 
for their content in  sulphu~. 
2 Pot  experiments to test the effect of applications of sulphur on 
corn, sorghum, alfalfa, and some cotton, mere carried on for two years 
with soils of Brazos county and of some other counties. 
3. The analyses and the pot experiments, both, show that these soils 
are not deficient in sulphur. 
4. Sulphur exercised a harnlful effect upon some of the soils of 
Brazos county tested, reclucin~ t l ~ e  yield and causing the plants in sorile 
pots to die very young. 
5 .  The acidity of some Brazos county soils was increased by the 
addition of sulphur. 
6. No relation mas founcl l~e t~wen  tlie percentage of nitrogen and 
that of sulphur in the s o r g l ~ ~ m  grown in the pots. 
7 .  The plants shored a tendency to take up more sulphur with an 
increased supply of -this substance. 
8. The soils of Brazos county tested, co~ t a in  more sulphur than phos- 
phoric acid. 
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